
Epi 203: Epidemiologic Methods 

Problem Set 6: Selection Bias
Due: 11/3/09 at 1:30 pm section 

Possible points: 25
1.  The following study evaluated the association between antidepressant use and breast cancer risk: 

Abstract:

Experimental and epidemiologic studies suggest that antidepressant medication use may be associated with breast cancer risk.  This hypothesis was investigated using a population-based case-control study; cases diagnosed in 1995-1996 were identified using the Ontario Cancer Registry, and controls were randomly sampled from the Ontario census database.  Data were collected using a self-administered questionnaire, and multivariate logistic regression was used to estimate odds ratios and 95% confidence intervals.  Compared with no anti-depressant use, use of tricyclic antidepressants for greater than 2 years’ duration was associated with an elevated odds of breast cancer (OR=2.1).  

Methods:

Cases:   women aged 25-74 years, diagnosed with breast cancer during 1995 and 1996 (pathology report confirmed) and recorded in the population based Ontario Cancer Registry.  

Controls: women aged 25 to 74, randomly sampled from the census of Ontario  

Data were collected through mailed self-administered questionnaires.  Antidepressant use included information on duration, dosage, timing and type of medication prior to the breast cancer diagnosis (or prior to the selection date for the controls).   11 examples of antidepressant agents were included.

(a)  An apparent association was found between tricyclic antidepressant use (prior to breast cancer diagnosis) and breast cancer (OR=2.1). Explain a way that selection bias could have accounted for the apparent association. (2 pts)

(b)  Assuming you had to work with the same group of cases as defined in this study, how would you assemble a different control group to reduce the potential for selection bias?  (1 pt)

(c)  Using the box and stick diagrams described in class, depict how selection bias may be occurring. (1 pt)
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2. A study in Finland evaluated life satisfaction and 20-year mortality:  

Abstract:  The authors investigated the role of self-reported life satisfaction in predicting mortality with a prospective cohort study (1976-1995).  A nationwide sample of healthy adults (18-64 years) responded to a questionnaire about life satisfaction in 1975.  A summary score for life satisfaction (LS), defined as interest in life, happiness, loneliness, and general ease of living (scale range 4-20), was determined and used as a three-category variable: the satisfied (LS, 4-6) (21%), the intermediate group (LS, 7-11) (65%), and the dissatisfied (LS, 12-20) (14%).  Mortality data were analyzed with Cox regression.  Dissatisfaction was linearly associated with increased mortality.  The age-adjusted hazard ratio of all-cause, disease or injury mortality among dissatisfied versus satisfied men were 2.11 (95% CI, 1.68-2.64), 1.93 (95% CI, 1.40-2.39) and 3.01 (95% CI, 1.94-4.69), respectively.  Life dissatisfaction may predict mortality and serve as a general health risk indicator.  

Methods:  

1. Baseline questionnaire sent by mail in 1975.

2. 31,133 subjects responded.  Eligibility for this study: had to have baseline life satisfaction score available from 1975, alive at the start of follow-up in 1976 and deemed by self-reporting on a questionnaire as being  healthy at baseline. 

(a)  The principal finding of this study is that life dissatisfaction predicts mortality.  Assuming that vital status (alive or dead) is accurately measured throughout the study and that a national death index was used to record mortality (and there were no losses to emigration), state a potential mechanism of how selection bias may be influencing the finding. (1 pt)

(b)  Using the box and stick diagrams described in class, depict how selection bias may be occurring. (1 pt)
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(c) Given the potential for this selection bias, what particular aspect of the methods will you want to closely dissect when reading the full article? (1 pt)

3.  Consider the following statements regarding losses to follow-up in longitudinal studies.  State whether you agree or disagree and explain your answer.


(a)  As long as a longitudinal study has an overall 80% or greater retention at the end of the study, this is sufficient to prevent any selection bias in the risk ratio. (1 pt)


(b)  As long as the percentage of persons who are lost to follow-up is the same in each of the different predictor (exposure) variable groups, there cannot be any selection bias.  (1 pt)


(c)  As long as the censoring is non-informative in the different groups under study, then losses to follow-up cannot result in bias. (1 pt)
	
	

	4.
	The major potential sources of error in any study include systematic error (bias) and random error (chance).  In the plot below of error vs sample size, label which of the relationships depicts systematic error and which depicts random error. (1 pt)



	
	


5.  A group of researchers investigated whether the occurrence of autoantibodies precedes the development of systemic lupus erythematosus (SLE): 
Background:  Systemic lupus erythematosus (SLE) is an autoimmune disease that is virtually always accompanied by the production of autoantibodies. In fact, it has been demonstrated that autoantibodies contribute directly to the pathologic changes of SLE. Since autoantibodies are central to the pathogenesis of the disorder, their development must coincide with or precede clinical disease. Although the prevalence of SLE autoantibodies among patients with confirmed SLE has been established, we know little about the autoimmune history of patients before SLE is diagnosed. 

We evaluated a prospectively assembled collection of frozen serum samples to test the hypothesis that the appearance of autoantibodies precedes the diagnosis of SLE. The U.S. Department of Defense Serum Repository contains more than 30 million serum samples. The stringent physical requirements of the U.S. military ensure that subjects are healthy on induction for active duty. A review of military medical records identified 130 persons, some of whom developed SLE while no longer in active duty and some currently in active duty, who met the criteria for SLE and for whom stored serum samples obtained before diagnosis were available. 

Methods:

Serum samples:  Since 1985, the Department of Defense Serum Repository has stored serum samples obtained from U.S. Armed Forces personnel on enlistment and, on average, every other year thereafter. The samples are stored at -30°C. Military data bases, including time after the person was no longer in active duty, were searched for records containing the International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) code for SLE (710.0). The date of initial SLE diagnosis was recorded as the index date.  For each index patient with SLE, four controls were randomly selected from among people on active military duty at the time of the index date, matched for age, gender and time since enlistment date (to control for the duration of sample storage). 

Results:

Patient population: A diagnosis of SLE was established in 130 military personnel, some formerly and some currently in active duty.  Serum samples from SLE patients and samples from active duty controls were evaluated for autoantibody binding with the use of assays for anti nuclear antibodies or specific antigens.

(a)  How would you describe this study design (the study design which will address the autoantibody relationship to SLE question)  and type of sampling of the study participants? (1 pt)
(b)  Do you have any concerns about selection bias?  How might this concern influence the odds ratio (i.e., in which direction?) evaluating the association between preceding presence of autoantibodies and the development of SLE? (2 pts)

(c) Using the box and stick diagrams described in class, depict how selection bias may be occurring. (1 pt)
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6.  Consider a randomized placebo-controlled trial of a new drug for hepatitis C virus infection.  All stages of liver disease were eligible.  The new drug is known to cause nausea and vomiting in some patients; this side effect is more common in persons with severe liver disease.  The findings from the trial showed that the drug therapy group had less progression of liver disease than the placebo group. 
(a) Describe how selection bias could have caused the observed results. (1 pt)

(b) Using the box and stick diagrams described in class, depict how selection bias may be occurring.  (1 pt)
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7.  Consider the following study of leisure time physical activity and incident type 2 diabetes in   Germany.  The analysis was based on a cohort study of women aged 25 to 74 years who answered questions about physical activity in a baseline interview.  Subjects were free of diabetes at baseline, as assessed by extensive biochemical testing.  Results for the nonobese (BMI < 30 kg/m2) women are presented in the following table. (For the purposes of this problem, those reporting “low” activity are excluded.) 

	Rates of type 2 diabetes according to physical activity level in nonobese women

	
	Leisure time physical activity

	
	No activity
	Moderate to high activity

	No. of women
	949
	1,510

	Cases of type 2 diabetes
	23
	5

	Person-Years (PY)
	7,024
	11,670

	Incidence per 10,000 PY
	32.7
	4.3

	Rate ratio
	
	0.13

	Rate difference (per 10,000 PY)
	
	28.4


(a)  Compared to other studies of similarly aged women, the prevalence of those reporting no physical activity in this study sample was lower.  Assuming there is no misclassification in the measurement of physical activity, would you expect this to result in bias in the rate ratio or the rate difference that was observed in this study sample?  Substantiate your answer by showing what would happen to the rate ratio and rate difference if you doubled the size of the “no activity” group (and hence increased the prevalence at baseline of persons reporting “no activity” among the entire study population). (1 pt)

(b)  The observed rate of incident diabetes in this cohort (in both the “No activity” and “Moderate to high activity” groups) was lower than expected compared to prior reports.  Assuming no misclassification of the measurement of diabetes and no losses to follow-up, comment on how this affects the internal validity of the rate ratio and rate difference as well as the generalizability of the study. (1 pt)

(c)  Assume that persons in the “no activity” group were twice as likely as the other group to become lost to follow-up.  If the rate of diabetes was the same in those lost to follow-up compared with those who continued in the study – in both the “no activity” and the “moderate to high activity” groups - what would be the effect on the two estimates of association?   Discuss. (1 pt)

(d)  Consider a different scenario: The cumulative incidence of becoming lost to follow-up (20% by the end of the study) as well as underlying rate of becoming lost-to-follow-up was the same in the “no activity” group and the “moderate to high activity” group.  If the rate of diabetes was 50% higher in those lost to follow-up compared with those who continued in the study in both “activity” groups, what would be the effect on the two estimates of association?  Substantiate your answer by numerically showing what would happen to the rate ratio and rate difference. (1 pt)

8.  Please refer to the Journal Club article by Lane et al. for the following questions:

(a) The authors describe two nested case-control studies: one for incident RHOA and the other for progression of RHOA. Describe how the incidence study was performed. (1 pt) 
(b) Comment on the appropriateness of the way cases were identified in the incidence study. Do you see any problems with this approach? (1 pt) 
 (c) Describe the sampling approach for the controls in terms of which of three methods described in class was used. (1 pt)

 (d) In the incidence study, is there any way that statistical power could have been enhanced? (1 pt) 
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